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ABSTRACT ) - _ _ _ 

This ^four-section paper begins with a brief 

description of videotex and_the paths its development, has followed 
during its short lifespan. The second section examines how videotex 
systems should present arid display information^ and ^ how such ^ _ 
i'nformation should be iriternally organized so that it as maximally ^ 
useful for the -^reader/user . The analysis^ which draws heavily on work 
done during several videotex Afield trials in the United States, 
Canada r and other cduntrifes , incorporates insights from human^factors 
studies of video display terminals, research on typography and ^ 
graphic display, and work on the design of interactive systems and 

computer help facilities. The third section addresses some. 

sWriificant policy issues that affect instructiorial uses of videotex, 
including questions of equity, privacy, and'secrecy. Finally, several 
possible future scenarios for the develppmerit of videotex- as an 
instructional medium ar^ discussed and the suggestion is made that . 
the convergence of videotex with other emerging tiBchnoiogies may 
result in novel arrangements for electronic publishing and new 
opportunities for- improved instructional design. Fifty-six references 
are listed. (Li^) s * 
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AbsEracE 

DeVetoRffient of videotex information systems is currently procecdine at a 

fast pace. While these systems are expected to be popular, for business 

arid home use, educators have as yet paid scant attention to their 
f 

potential for instruction. Three questions about the design and use of 
Videotex systems should be of special concern for educators. First, the 
way in which inforinatibri is presented on the screen may differ markedly 
from traditional norms of layout for printed texts) typography, text ^ 
density, color, and the use of graphics all become problematic when one 
is preparing videotex screens. Second, provision must be made carefully 
for "way-finding systems" in videotex so that users do not become lost. 
Third, important policy questions remain to be discussed ardiind 'such 
issues as equity, access, and privacy. Videotex promises to change 
educators' thinking about the nature of text materials in general, and 
about the design of electronic information tn particular. 
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Current developments In screen design, 

: -data structure; and access control 

_ \ . _ _ _ • 

Prologue I Vide€^fc€ x Ic c bo r^e^ fn * T e chnolo ei^:^! Ocean - 

■technological advances are like Icebergs. Deilghtful to observe 

froni ^at, they may become ominous as one moves closer. And like 

icebergs, changes In technology are often riot what they seem to b*- at 

first glance X what appears as a large and substantial mass rtay 6ri 

farther inspection turn out to.be merely a weak shell, whereas somethVni:: 

that sedms "to Be relatively insignificant when spotted on the horlzc i 

may later reveal hidden qualities that make It a force to be reckoned 

with. 

PuBIlshers, writers, and educators attempting to discern the 
' ifuture of prlrited iristructlorial materials and the s/ays that technology 
may affect that future must feel themselves uneasily In the poslClari of 
yesteryear's transatlantic steamship captalnsj they know that there are 
icebergs out there, But they find It very difficult at present t6 tell 
which pieces are just patches of floating pack: Ice, arid which bergs are 
the truly significant ones, hiding the bulk of their Impact Iri the ocean 
depths Uiitil time brings them close enough to discern more completely. 

VMeotex Is uiio such iceberg. PubllsJiers, broadcasters, and (to a 
more limited degree) writers and educators ar.e arware that Videotex 

information systems are "out there"; but members" of these groups 

- - - - - - - _. — . .. 

' proBaBIy evaluate differently the changes that videotex may bring to the 

design of materials for instructional purposes. It is my intent here to 

offer an outline of several central Issues Involved in this qu«stion. 
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The analysis may serve a8 a kind of Iceberg detector ihkt would allow us 
to assess the slgrilflcance of videotex for the design of Instruction! It 
may also permit us to make judgments about the potential Impact of 
Videotex as a tool for education rather than as a consumer service. 

Introductrlom^ ^we^ jft PeslgnlnB VldeoEex for Instruction 

This paper Is divided into four sections. IH the first, the reader 
will find a hflei account of what videotex Is and what paths its 
development has followed clufthg Its Short lifespan. The Intent here la 
not to be exhaustive, fot M.cre arc already works that -^o an excellent 
job of outlining the history of videotex, but rather to give an overview 
for the uhlhltlatcd. 

the secpnd seictlori of the paper tackles the essence of the problemi 
how should Informalkpn that is to be made available via a videotex 
system be presented and displayed, and how should it be internally 



organized so that tt Is maximally useful for the reader/user? The 
analysis here draws heavily oh work dcthe during several videotex field 
trials in the United States, Canada, and other cbuhtriea, but tt also 
thcdrporates Insights from several rela ^_^ reas-^uman factors studies 
of video display tetratnals, research on typography and graphic display, 
work, on the design of ' Interactive systems and computer "help" 
facilities, and so on. The central thrust of this section is sunnned ^up 
In the dual question, "Compared with information that is presented in 
book form; how sliould videotex infdrmattoh look , and how should that 
information be structur^^ so as tO; allow users .maximally effictetit 
access?" ^ 
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In the third section , of the paper, 'some signlftcari^ policy issues 
are addressed that affect how videotex may be used toward ihstructlorial 
ends. These include questions of equity, privacy, and secrecy. 
Finally, the last part of the paper deals with several possibre future 
scenarios for t^ie development of videotex ai an instructional medtuJri, 
and suegests that tfie cohvergence of videotex with other emerging, 
technologies may result ia riovel arrarigemehts for electronic publishing 
arid new opportunities for an improved iji^.tructional desigri. 

A Hist&^ry, of Viaeote)? from Earliest Times to the Pre^^t^ 

This is not the place to give a cbmpreherislve history of how 

Videotex came to be, why i^> has developed as It has, or how it can Beat 

be marketed to execuCtveS in multi-national corporations. Those tasks 

have already b^en perfdsraed admirably By others, and the truly curldua 

reader shfluld cpnsult Tydeman et al. '(1982), Sigel (1980), Fedida and 

Malik (1979), Woo'tfe (1980), or Godfrey and Chang (1981) for complete 

treatments. My desire, rather, >ts to provide an overview for those who 

jnay havo at present only a sketchy Idea of what Videotex is and how.it 

^ r 

works . 

— ^- Some definitions . "Videotex" ii a* term used to describe electronic 
systems for storing and retrieving textual and graphic Information by 
using a modified home television receiver. Under tht^ general heading, 
we can Identify two varletlejs of videotex: 

(1) Teletext— a form of vldeotejc that Is broadcast by a teleylsion 
station as part of the video signal. Broadcarc teletext Is rel.-^tlvely 
limited In the scope 6f Information that can be presented to about 100 
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pagea. This contralnt ts Imposed both by the tlnie needed to broadcast 
the entire cycle of pagei aj^d by the delay ase^s are willing to put. up 
with before a page they have selcted appears— about 25 seconds ^" |(^^ 
systems. And teletext Is essentially a one-Hay medlumi the user can 
request (using a "keypad") any of the 100 pages available through that 
channel, but If the deilred Information Is not oh those pages, there Is 
no dth^r place to look. (A variant on regular broadcast teletext Is 
."cable text," In WhVt5*W-«n entire^ cable' television channel Is devoted to 
teletejgt signals. This Increases the potential capacity of a teletext 
system to several thousand pages.) . 

(2) Interactive videotex— In which the user li linked directly 
(usually via telephone llhes) Co a large computed diabase containing 
many thousands of pages of Informatlbri. Such systems may also offer 
eriharicea posstblllt le's for Interaction through "teleshdpplng" or 
"teiebanklrig*' facilities. The uOer can search for any Item of 
Information that li In the database , arid is guided through Che 
o.Z^..--*:^ of the Information by a sot of "merius" that make It feasible 
for those without extensive training In computers -to participate. (The 
use of the term "vtfleotex" In both a generic and a specific. Interact Iv. 
sense Is one of the iturabllng blJpks to those entering this field for 
the first tlmei the British, who pioneered IH the area, at first used 

' • . 

the term "viewdata" tri a generic sense.; ^ 

It Is difficult to give a good Idea of the content of a videotex 
database (whether teletext or Interactive "videotex) In the absence of a 
televt»16ri screen arid keypad for calling up frames of Information. 
Typical contents of operating systems feature a variety of news l'ten.8 
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Ctnciaatrig sports results), weather, and current financial information 

e.g., market results, commodity prices, etc.) Additionally, there may 
be special "entertainment" sections with recijpes, how-Eo^Iumns, advice 
^,6 tjle lovelorn, ' horoscopes y and perhaps a billetin board or - 
"classified" section of sOrae sort. Interactive systems may have more 
sophisticated facilities for maklnB travel reservations, shopping or 
banking from home, reeelvlng microcomputer software f rom^a^ fehEral 

computer file, and having various sorts of material (e.g., school 

_ _ _ _ _ _ i _ 

catalogues, cohsujiter Ihfonnatlpn) Sent to one's home. 

British an4 Eu rope an eontrl buLlohs . The Initial development of . 

videotex took place In Britain. Xn the early i970s, British Telecom 

* ♦ — ^ 

(the gbverriraehE agency ceflponslble for operating the telephone systemJ 

*i 

ho^d to' find a way to encourage more lise of the telephone network 
during evening hours. A system that would link Iwrae television seEs Eo 
corapuEer databases using teleplioae lines was proposed and trials were 
started by 197^. By I979» those with access to a television set had 
available two operating teletext systems — "Ceefax" dh Ehe PBC, and 
"ORACLE" on ITV— and an Interactive vldeote^ system, British Telecom's 
"Prestel." Public acceptance of Prestel" has been slow — thert: are still 
only about 20,000 subscribers-? EeleteXt, however, appears finally t6 
have reached a point of "take off'i the number of EeletexE seEs th use 
grew from fewer than 200,000 in 1981 to a projected 600,000 by tlie end 
of 1983. ^ 

Other European countries set Eo work oh their own videotex systems. 

\ 

France has undertaken field trials of a videotex system ("Teletel") that 
would eventually replace the . telephone book and allow citizens to do 
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ifilich of their shopping firbm home. Wesf Germany has Its "Bildschirmr 



text", and Cerroan designers liave been particularly Interested tn the 

pbsstblltttes of using the system as a surrogate for banking and othe|j 

' > ■ : _ * _. v 

financial trahsacttoris . Japan's "Captain" system has^also been 
undergoing field trials, althqugh the Japanese have had to Cope with 

some significant problems involving the generation and bh-screen display 

- - - - - -- - - - - - 1^ 

of the Chinese. Ideographic characters Ckanji) that are used in 

conjunction with the phonetic Japanese characters. 

North Amertom developmeritg . Canada pioneered th videotex In the 

late 19708 by introducing a new standard, "Telidon", that permits much 
'more precise graphic Images to be created on the screen than- Is the case 

with the British Prestel system. Tellddri, which can address Individual 
'points on the screen (and -is thus "alphageometric". In contrast to Che 



cruder "alphamosaic" Images possible In Prestel), promises to become the 
.North American Jtahdaird. . ^ 

The United States government, f o ; a /airiety of reasons too 
complicated to go Into here, decided not to sUppdrt offlcrally the 
development of videotex as had Canada and tY.c European countries. To 
date, the US has witnessed only a feW tteia nrlald- and some "hobbyist" 
videotex systems (notably Compuserve Information Service and The . 
Source). Warner-Amex has been ojjierating the "Qube" sj^stem, a kind of 



modified videotex arrangement, In Columbus, Ohio,* for the past five 

•) " . ■ __ 

years. Field trials and market tests abound— CBS, AT&T, IBM, Time-Life, 

„ -if tj^g nation's largest newsp-per chains have beerj^ involve dj 

one recent compilation lists 53 systems either in operation or in some 

stace of testing or planning (Status, 1983). And a Fr^ articles have 
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b^gun to appear in the popular press, perhaps pfepaftrig the citizenry for 

', ' . . 

future advertising 'campaig,ns by system operators (Friedman, 1983j 

. " t 

Ktester, 19833 . 

Differing views of the future; During the first few years after 
the introduction of Videotex systems in Great Britain, Jhc tone of 
popular writing about this new technology was markedly optimistic. The 
Cttle of oJ^e article is Indicatives "Fireside access to sum of human 
knowledge" (Hamlyh, 1981); When thtttal counts of subscribers failed to 
meet ex[5«ctatipns , liiowever, the emphasis changed; videotex was Jnow 
flailed primarily as a tool for business, a way for the executive to tap 
a Variety of usfiful data sources. That confusion continues today in the 
field trial's and market tests of videotex th the Dritted States. Some 
operators maintain that they are only interested in designing and 
running systems for business, while others seek to define the "home 
market" and diiscoVer What services people might be interested in having, 
uslhg, and (perhaps mosi significantly) paying for. ^ 

Partly because of this confusion, and partly because of the 
miscellaneous nature of the conteht of early videotex databases (such as 
Prestel, Compuserve, and The Source), the communlry of educators, 
publishers* writers ami others concerned with the ihstructlbhal clestgh 
of prlnted'^aterials has not taken much notice of this new medium. My 
strong iscnse is that this lack of attention Is a mistake, and tliat 

videotex is In reality much more than the su^ti of its parts; 

. ■__ __ _ __ _ _ __ . __ _ _ ■ * . 

What We need to do is think of videotex not as limited by present-* 
day technology or the specifics of any one of^-Uii competing "brand-name" 
systems, but rather as a general approach, Ca way 6f pfepartrig, storing, 

i 0 
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and using textual and eraphic mateijlals at a distaHce; The faal impajp: 
of vtdebtex will ^ventually stem from the fact that such systems will 
affect large numbers of people. Videotex villi for the first time, force 
a significant portion of the pbpulaEibri Eo deal wtch information stored 
and presented in electronic form, ^he remainder of this paper ts 
devoted Co ah exploration of several issues that it will be important to 
bear invmind as we move Edward EhaC cransformation in consciousness. 

The Design And Presentation of Information on ^he Screen 

The ftrsE sightftcaht difference between information presented 

> ^ _ _ 

traditionally thirough books ot' other prlhEed materials and that 

presented through videotex-like systems Is the way In which Ehe 

IhforraaClon Itself raeetp the user's eye. The design of printed 

materials Is based bh several cehCurles of art and science, and we have 

built up a goodly collection of guidelines Eb tell us whaC a printed 

pa^e should "look' like" (see, foi; example: Hartley, 1978; MacDdhald- 

Rb^, I978j Rtce, 1978, for examples of our current best knowledge a^ut 

the design of printed maEerlafTs). Perhaps because we started from tJie 

assumption that video displays and paper pages 'were IdehElcal (and have 

. / _ _ _ 

bhly recently realized tliat they are not), we have just begun to get a 

sense fbt what a CRT screenful of Information should look like. . And It 

Is becoming Increasingly clear EhaE It dbes not necessarily look like a 

printed page'at all. 

This section reviews several variables that have an impact on 

screen design: typography (Ehe scyle, size, arid shap* of letters); the 

density of text (line and paraisraph length, spacing, and so bn); color;- 
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the v^lui of and most effective use for graphics of various kindsi a 

variety of other human factor ^ that must be taken thto account when 

designtric screens; and finally, the overaHr eU^^ of the designer's 

parti-ular combination of Eexc and graphic elements in the screen 

layout. Each of these will be treated In more detail below. 

T vpoRiaphy . It has become something of a truism to urge EhaC the 

typographical designer of printed materials eschew two things: the use 

^ . _ _ __ 

of aans-serlf type f6r extended EexC, and the use of upper-case 

lettering in any but the most restrictea apjpllcactohs- These caveats 
were based on considerable research on human perception and paEEern 
recogriitlbn. Lower-case letters, it seems, are more distinctive than 
upper-case, and therefore easier Eo read when massed together. 
Likewise, serifs (tli* shprt "bars" on the ends of many leccer elements; 
note, for example^ tH bottom of the letter "1") appear to help the eye 
make out which letter is which. 

These two limitations posed Immediate problems for the designer 

. doing layout for a videotex screen: the low rosolutlon that videotex 
engineers had to plan for (given use of home television receivers) meant 
that obtaining adequate fesoliitloh with lower-case letters would be 
difficult. Also, the matrix of ^pixels (individual aoCS oh a screen) 
used CO form characters was in most cases not sufficiently large to show 

^serifs accurately. CbnsequehCly, , those considering typography for 
videotex systems at first cautibus^y recommended gvidelines based on 
prthC norms: use a mixture of upper and lower case letters, and try Co 
develop type faces specifically adapted for video display (Carey, 1981a; 
Reynolds, 1979). 
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Recent work, however, has cast some doubt on these earlier 

recommendation^. One*- important realization has b^en that, given 

present-day costs and technological limitations, people are unlikely to. 

sit down and read large amounts of information of a screen. As one wag 

. _ __ .._ . i _ 

noted, it is fully possible, with today's videotex systems, to enter the 

full texp of ^£ and Peaee , and for sysVem users to call it up and read 

it, bult^no one Is seriously proposing that this' be ddrte. Rather, uSera 

tend to scan Videotex screens, searching for particular items of 

information (Ch^pneas 5 DiAIberdt, 1981) and that therefore the "net 

effect is additive, not continuous (^Siegeltuch, 190^^, p. 32). , 

Recent empirical studies have shown that in fa^t it may take users 
somewhat Ibhger (although hot significantly so) to read all-upper-case 
materials on videotex (Foster £ Champhess, 1982). Also, when queried 
about their ability to r^ad videotex materials easily, a large inajority 
of usbrs (between 88 ai^ 97Z, depending on the . particular^tudy) 
indicated that they had ho trouble (Elton, Irving, & Siegeltuch, 1982; 
Teletext, 1982). In one field trial, the number of . users who reported 
problems declined by several percentage points as they ''got used Eo" the 
system (Irving, Elton, & Siegeltuch, 1982). 

What this recent empirical work shows is that w^ should not be too 
swift to generalize from research on print typography to videotex 
systems that display print In a new format. While the processes 
involved in reading fr5m printed page and video screen may appear to b^. 
parallel, they may in fact bS quite different! users may be developing 
a new way of scanning printed information that will allow them Eo 
compensate for the 15wer quality of letter respresentation possible with 



today* 6 video screens. 

Text density . Videotex frame deQ£gners sobri realized that they 

were wS^klrig with a medium different from print when they confronted the 

physical limitations 6f the screen fo^jdisplaying information. In most 

videotex systems, the screen format allows for aN^xtraum of 80 

characters per linef and 24 lines per screen. From the beginning, 

*• _ . _ 

designers were urged to use only about one-third of the total screen 

'capacity, or roughly 70 words per screen (Reynolds, 1979). This 

_ _ _ _ _ o " 

restriction meant that one screen would hold about as much as one Inch 

In a standard .newspaper columni In the case of broadcast teletext, where 

one would be working with a maximum of perhaps 100 screens, this would 

put the total content of the database at somewhat less than the front 

page of a dally newspaper (Nisenholft, 1981). 

__ . _ ._ _ _ . . 

Given the tendency (noted above) of users to scan pages rather than 

read them. It should come as ho surprise that using considerable amounts 

of space to break up the icreen leads to significantly Improved 

legibility. Indeed, designers are urged to make "paragraphs" no more 

than three to six lines long. Interestingly enough, users still seem to 

prefer a line of text with more characters I-n It (70-80) rather than a 

35-character line (Kolers, Duchnicky, & Ferguson, 1981). And, as with 

the typography of videotex, It seems that experienced users bec<iine more 

tolerant of the limitations of the medium— a survey of teletext users 

found that 562 wanted more Information pricked onto single screens 

(Teletext, 1982), 

Another uniis»^/il phenomenon Is the sense that appears to be 

developing among botli designers and users that each videotex screen 
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should be thought of as ari enttCy unto Itself, rather than as one in a 
sequence of pages or sereins. In an electr6ci£^atabase , there Is lyot 
necessarily any "before" and "after" i franies are accesSiff in the order 
that the nisGr prefers. There Is evidence t^at less than half of users 
will pursue a story that begins oii one screen to a following screen, and 
that the percentage diminishes iven further wymote than two screens 
ar** H"We<l together. Consequantly , a pr^ dbiinition of "page" may be 
coroing'^tnto being— one specialist has likened the preparation of ^ 
videotex screens to the writing of 25-second radio spot commercials, a . 
style of writing "with no obvious middle or end" (Mcljarland, 19^2 i see 
also Siege It uch. 1982). 

Color. Again in the case of colbir we find Chat norms that have- 
evolved over the years fbr how to present material on the printed page , 
raay actually hinder the designer when it comes to preparing videotex 
screens. The print-based designer always had tor assume that to add 
color was to add expen8e--each additional color meant an additional run ^ 
tlirough the press, with concomitant losses of time, wastage of s 
materials, and increased_l^r costs. Consequently,, color was usetl only 
when absolutely neressary, and lisually as a way of distinguishing . 
material that was truly different or important. Readers, oVer the 
years, became used to these conventions^ and came to expect color to 
have significance. 

In preparing videotex screens, however, "color is no longer an _ 
expenjitve option; rather, it is now available at the push of a few keys. 
The desiener is therefore faced at once with the pleasant prospect of 
being able t^o use color extensively, but; also with the quandary of how 
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tdvAise It effectively ana with some sense of Its place in tlte overall 
desi^h-^ the screen. ^ ' ^ 

In videotex, what is significant about color choice is riot the 

4 . 

color itself, but rather the context in which the colored material Is to 

J __ _ _ _ _ 1__ 

be viewed. The eye perceives differently tight that reflected off a 

page of print and that whl.cU^^isi emitted from a phosphorescent video 

scteeri. On a page, red ink on a white background may stand out, but the 

« /'' \ 

eiffect may not be as pronounced on a screen because of differences in 

- " < - - ' _ - - - 

luminance . As jit happens, white, yellow, and green are the Colors^ with 

htghost luminan<i;e when displayed on a video screen (especially when 

shown on a l :K b^ckgrrfurtd, the norra'tor most -videotex presentations), 

and it therefore seems to make s^nse to use one of these colors as a 

basic text color (Carfey, i981a| Reynolds, 1979). Iri fact, there seems 

to be a general tendency for humans to perceive differences in 

brightness more easily than' differences in color, which would also 

support the use of whlte/yellow/green for text (Champness & DiAlberdi, 

1981; Engel, 1980j Siegeltuch, 1982). 

Color coding is a formatting procedure that it is much easier to 
use ir videotex than in prtrit. J^ome research that has been done on this 
technique shows that thi&, sort of emphasis will be roost effective when 
applied to blocks or grWs of rows of text, rather than to individual- 
rows (Foster & Champrie'ss, 1982). Although aome_have expreVsed doubt 
about the value of color coding (e.g;, Tullts. 1981), Chere^seems to be 
a general consensus tliat it can be useful at least on occasion (see 
especially Sutherland, 1980, and Waller et al. , 1982). 

A' recommendation for coding information that^_ contains data of 
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varytfie levels of significance is to use the birighteist ^cbl^s to 
indicate the information of greatest im^rt, with less bright colors ^ 
showing less critical material (this appears sensibite, given the results 
on luminayice discussed above; Reynolds, 1979). All in all, the 
watchword in use of ^or seems^to be to use i^ consistently from screen 
to screen, and not to devalue through overuse'its residual impact as a 
marker of significaift Information. ^ 

Graphics , videotex seems likely to encourage the design of 
graphics to c/ompress complex information and to help usbrs conceptually 

problems. The reasons that the word "l,tKeIy" seems^ justified here are 

- - _ \ 

twoj first, the current technical specifications for most videotex ^ 

systems make relatively simple graphics (outlipes, charts, diagrams, ^ 

etc.) comparatively easy to create, sr.ore, and display, whereas othei^ 

graphic material (photos, moving televisioa film images) Would be 

very difficult to incorporate in videotex databases. Second, and ^ 

to some extent because of the limitations noted above, videotex mav be 

able to capitalize effectively oh what ts how increasingly perceivetl as 

a general feature of. human Information processing! a tendfthcy to ^ 

. . ._ ■_. _ _ . 

receive, organize,- and store, information in fche form of simplified 

I ("outline" or "cartoon" graphic) figures. 

This preference for graphics appears to be rooted in the basic 

nature of the perception. Humans are "edge percelve?s'*^j that Is, we 

have special physical abilities to discern the outlines of objects, and |^ 

when our visual acuity is tested, we s'^hd more time exanin^ng the edges 

of objects, their contours and tRXturesjj. than we do IdoKlhg at the mass 

_ _ - . . ' ■ f^ . . _ _.. 

of the objects themselves. This trait probably helped assure survival 
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iniiiiona of years age when it wfis convehlehc to See ;the fangs of a 
sabre-tooth tiger protruding ^over the lip of a cliff , ){r' to perceive the 
outlSrie 6^-^ fish swimniinK in a brook (see Mills, 1981 ^and 1982, for a 
usQf^jl summary of the research oh these points). 

Graphics, whatever the origins of our preference tor them, do^ 
contribute importantly to our interest in _vtifti*S:«fi^^nd rising videotex 



screens i surveys of user satisfaction consistently show tliat people like 
graphics (C-rey & Slegeltuch, 1982jj Elton, Irving, & Stegeltuch, 1982), 
that'' they would like to see more of them (Teletext, 1982), and that they 
would be less liKely to. subscribe to a pay service thpt did not include 
graphics (lirvihg, Elton, fi StegelCuCh, 1982). 

If gi>^phica are entertaining on first viewing, they apparently do 
not retain that impact -over the long run. For example, tultis (1981) 
found that trainees usthg video displays to learn how to test telephone ; 
lines took significantly less time to reach a crtcertbh leVel when they 
used a database containing graphics Xhan when they drily had access to 

screens displaying narrative text. Wlt^^ practice, however, they could 

^ » ■ _ _ _ _ _ _ 

learn to use the straight-text presehtatton to achieve equally quick 

results (accuracy in carrying out the task was riot affected by presence 

or absence of graphics). Other studies on videotex per sc also juggest 

that viewers who are familiar with a particular database may find the 

time delay necessary to construct a graplitc oh the Screen to be an 

irrltaat (Nlsenholtz, 1981). 

We may eventually, see systems develop In'Which usors can specify 

tA\G degree of graphic enharicemerit they want — novices to a particular 

subject might choose to view a considerable proportion of the 
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information they rectuest in graphic form, while experienced users coald 
request fewer illustrations with, their text. And, for everyday use, it. 
seems certain Ehac videotex will continue to put heavy emphasis on 
graphics for showing such munttahe InfbrmaEtori as weather, economic news, 

. . y » 

and so on. 

One powerful sttwulant to furtier development of graphics-based 

• - _ - ^; 

systems is the high level of popular tnceresc that has greeted 
microcomputer programs and hardware that ihcorpdrate extensive graphics. 
The Star microcomputer recently introduced by Xerox did not achieve 

great success, but its thno>^actve use of graphics (including ^the use of 

d. — 

"icons"--iiiiag€58 of familiar office objects such as files arid waste 
.'Baskets) was widely acclaimed (Canf ield-Smith ^t al. , 1982). And 
critics have bean impressed with the even more extensive use off icons 
and 'graphics in Apple's Lisa system (Stewart, 1983? Williams, 1983). 

Human factor*. There are a number of other variables that may 
affect how people "^act to videotex systems. Some of these are very 
' basici parts of the population, for example, are color-bli,nd (5Z) or 
functionally iJLiiterate (10-15%)| many have riot Kept their eyeglass 
prescriptions up to date, or have other problems that' prohibit them from 
seeing as Well as they should (perhaps as much as 33Z). All th«^ are 
conditions that would maKe tt difficult to n-e parts of a videotex 
system (Carey & Siegeltuch, 1982). Other problems triclude baste 
mechanical ineptness (empirically sliown to be more corarooh among older 
people and less common a mo rig teenagers) — a survey of TV repairers, for 
example, showed that 15% of service calls revealed sets tliat were riot 

. , 

plugged in (Carey, 1981a). 
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Another potential problem is that some— perhaps niosE— of the 
graphic and design conventions used in videotex syltems will be novel, 
there is no commonly agreea-upori "grarnmar" of graphic elements at 
present (Nisenhol'tz, 1981)^ Warf Leld, 1979), and. although usets may 
ftgute out the specifics of a particular system and even developlhetr 
own ways of adding graphic patterns to their "electronic raaU>^Carey, 
1^80), it will doubtless take some time for users to become familiar 
'With a new range of symbols and conventions that wtll develop around 
videotex. -\l - 

• - - - <r> - • 

the tendency of Videotex users to scan, rather than read, screens 
poses a further problem. Among other* things, reading is a habit, and' 
people havti i>'ar:orae used to the way that printed pages look. Readers 
thus have patterns built up that allow them to peruse a page of pointed 
material in ways that aire familiar and comfortable. While some of these 
rfays of dealing with printed matter have to do With the psychological 
manner in which the material is processed, other aspects of reading 
labits include the physical setting for reading j^nd the time of day 
uring which one reads, and the amount read at any given sitting (see, 
.g. , Carey, 1981b, 1982). While some of these habits may cohtthue 
ichahged when one switches to reading videotex materials, other habits 
ill need to change, arid this may create problems for some readers. 
Over^lrl ^reen deaign . the above discussion should make it very 
.,lain that" there is at present no agreement on a single aesthetic for 

he design and presehEaEioh of screen information. One interesting 
study attempted to separate out the factors that contribute to users* 
^references for particular screens over others. Three factors were 
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identtfiedi attracttveriess , which includes the aeparati eleipents of 

color and graphicii ^l^ty , which has to do witfi the arrangement of 

material on the screen, the iegtbtUty and 3ize of iridivtdual "chunks" 

of infortriattonj and usefulness , which relates specifically to the 

perceived value of the content (Champness & DiAlberdi, 1981). 

What seems to be developing is a set of standards that are somewhat 

different from the existi-ng canons of print materials design. These 

^ Vt - , -- ^- - 

standards take into account users'^ tendencies to scan (rather than read 

cacefully) videotex screens i to see color as important to^ffleaning, and 

to perceive certain colors more readily than others; to find 

graphics convivial tools for learning, especially wh^n new material or 

new concepts are involved. Should videotex or its offspring achieve a 

significant role in providing thformation to the populace at large, 

these standards may eventually come to be as formative an influence on 

our thinking as have standards for the design of printed materials. 

Finding One ' s_ Wayt Of I rid e x e e, ^efw^T^ Keywor^^^ and Audt£ Trails 

Videotex is based on a novel premise — that members^f the general 
populace need the kinds of information that can readily be converted to 
electronic form and made available through such systems, that they are 
willing to take the time and spend the energy to 4oQk for that 
information, .and (roost importantly) that they have the requisite skills 
in information science to search effectively. As we shall see in this 
section, those are large assumptions i the extent to which designers are 
warranted tn making them may deterfnine the future of electronic 
information systems in general and of videotex in particular. 
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» On using a videotex system, the riovtce soon comes to feel that only 

a omall fraction of the total time spent is devbted to scahnthg 

Ihfbrroatton on the screen. A large, and sometimes frustrating, amount 

1 , ' 

of time is spent finding out where one Is, where one wants to go, why 

one dldn''t gaf^" where one thought one was going, and how one' Can retrace 

one's steps through an otten-conf using electronic landscape. If that 

landscape Is wBII marked with directional signs to answer thone 

questions that arise, then the search for Information can be less 

exasperating. But when there are few clues to guide the seeker's way, 

the task may become so difficult that the user simply gives up. In this 

section, we shall consider two Central aspects of this question of Vway- 

finding" in videotexi the design and use of Indexes, and the user's 

sense of location within the database at any given moment, or What 

some. Have called "interpanel navigation." 

Hemi-^^ased indexes . As videotex began to develop In the 19708, It 

quickly became clear to system designers that Indexing would be a major 

problem. Large databases with access provided by computers had existed 

before, of course, biff they had been used only by small groups of 

8peciailst8--data processing prbfesslohals, oh-llne search librarians In 

large research libraries, and so on. Access to the materials In such 

databases (of which the numerous bibliographic sy£..ems In the sciences, 

medicine, and law aire excellent examples) was to be provided through 

keywords- -terms that wQuld be selected In advance , ^defined to have 

_ , 

patticular meanings, and used to enter and extract material from the 
computerized "master file," Although amateur searchers could use 
without undue hardship the printed Indexes that'usuatly accompanied 



videotex 

these databases, the real potential of on-line blblldstaphtc seatchtng 
could only be realized by someone who not only had a terminal connected 
to the system, but who also knew something about Boolean operators and 
how to tie keywords together tb create an efficient search strategy. 

. __ __ ___ , S^W* . K. .... . * 

How then to get^ around the seemingly large obstacle of a public 



untrained In oh-Ilne Searching who now nonetheless were to be expected 
to operate a sophisticated computerized Informattoh system? Designers 
of early videotex databases turned to the use of "TOenus^'_ (also 
sbraetlmea called "Index trees") as the least problematic solution. The 
menu--a list of choices presented to the user on the selt^n — would 
compensate for lack of computer expertise by forcing alt decisions Into 
simple- "yes-no" or "whlch-of-the-f ollowlng-do-you-want" formats, the 
menu could also limit the aiBOunt of Information that the user would have 
to deal with at any given time by ptesehtlhg even the most complicated 
searches as a series of relatively simple choices from a isuccesalbh -of 
menus (or "roots" to the tree). While this approach might be slow, It - 
was argued, users would benefit over the long run by having an "Idiot- 
proof" system. 

The user would not even need to learn how to type; all menu options 
would be nuihberea, so that everything could be done using a keypad 
similar to a telephone touch pad- Virtually all of Che videotex systems 
In operation today--.Prestel , Ceefax, Oracle, and many of those 
undergoing field trials In the US— employ some version of a menu 
Indexing system. 

Menus are In fact relatively efficient In some ways. In a survey 
of British teletext users, 76Z said that Information was "easy to find*' 



